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30 MHz. Accuracy was expressed as the mean signed difference between 
"true" and measured values, mean absolute difference (MAD) was used for 
more detailed assessment of the systematic error. Precisidn was defined as 
a slandard deviation of these measurements. 
Conclusions: On-line QCA provides a degree of accuracy and precision 
COmparable to the off-line cine QCA and QCU. 
~ Automated Flow the Greater Quantification of In 
Artedss Using Magnetic Resonance Flow Velocity 
Mapping 
Johan H.C. Ralbsr, Vincent G.M. Buller, Albert de Roos, Rob J. van dot 
Geast. Dept. of Diagnostic Radiology, University Hospital Leiden, The 
Netherlands 
MR flow velocity mapping has proven to be a valuable imaging method for the 
non-invasive assessment of flow volume and velocity in the greater arteries. A 
software package was developed enabling frame-to-frame contour detection 
of vessel cress sections in MR velocity encoded images to enable accurate 
and reproducible quantification of flow parameters uch as stroke volume 
and cardiac output. This software algorithm was validated on MR studies of 
the ascending and descending aorta in ten normal volunteers. 
Methods: Given a contour describing the cross-sectional shape of a vessel 
in a particular phase within the cardiac cycle, the translation and deformation 
of the vessel over the cardiac cycle is estimated using the edge strengths 
in a seerch area around the position of the original contour in the modu- 
lus images using matching and dynamic programming techniques. In ten 
healthy volunteers velocity maps were acquired in the transaxial odentatio, 
with 20 phases over the cardiac cycle using a 0.5 T Phlllps MR scanner 
(TE/TR/FLIP/FOV,'VENC: 8.?/25145al200 ram/! 50 crn/s). 
Results: An excellent agreement (r = 0.99) was found between manually 
and automatically derived stroke volumes: 
Ascending aorta: mean: 04.44 ml, systematic error: 2.80 ml (-3.08%) 
Descending aorta: mean: 66.14 ml, systematic error: 0,67 ml (-1.51%) 
The analysis time per study (20 phases) was less than 5 sec. 
Conclusion:The algorithm has proven to be fast and accurate and therefore 
serves as a useful diagnostic tool for the quantification of MR velocity maps 
of the greater arteries. 
[~2"~ Medical Reduction of Digital Angiocardiographic 
Image Oats Does Not Result in Loss of Diagnostic 
Informstlons 
Georg M. Stiel, Ludrnilla S.G. Stiel, Robert Hatala, Christoph A. Nienaber. 
University Hospital Eppendeff, Dept. of Cardiology, Hamburg, Germany 
The enormus amount of acquired digital image data in a catheterization 
laboratory will soon be primary archived on a standardized igital storage 
media. However, these data requires time for later reviewing, conferences 
or additional quantitative studies implicating the loss of the major advan- 
tages o! digital acquisition and archiving. Intelligent data reduction (IDR) for 
digital angiocardiography is based upon the elimination of useless and re- 
dundant frame sequences (FS), documentation ofcoronary interventions on 
a representative single frame (F) and on the reduction to relevant FS and 
physiological data into an ECG-controlled represemetive cardiac cycle (CC). 
With a heart rate of 72/rain and an acquisition rate of 12.5 F/s a documenta- 
tion of each FS may be obtained with only 10 R An edited redundancy-free 
set of 130 F of a diagnostic study as well as only 41-85 F of anintervantional 
study will amhived within minutes on a 3,5"MOO or soon on a slenderized 
CD-R a~ a new exchange medium for each patient. 
Two cardiologists and two cardiosurgerons studied independently 24 IOR- 
edited and corresponding unedited digital angiograms and found no signifi- 
cant differences in both diagnostically relevant coronary morphology and left 
ventflcular function. 
Our study shows that 790 of IDR edited anglograms contain the diagnos- 
tically relevant information about coronary and left ventricular morphology in 
only 1 CC; in only 21% of studied angiograms more than 1 CC are required 
for full diagnostic information. 
IDR editing provides a set of images free of redundances and without loss 
of relevant information (secondary digital COronary angiogram). Uneditabfe 
data will be archived in primary form. IDR is managed on-site or off-site by 
an operator strongly interacting with the angiographer. 
~ A  New Technklue of  Hlgh-Reaolution 
Time-Frequency Analysis of Heart Rate Variability 
for the Dlegnosls of Autonomic Disorder by 
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Yuml Takizawa 1, HIdeyuki Sato=. Division of Cardiology, Osaka Rosal 
Hospital, Osage, Japan; 1 Communication Systems Lab., OKI Electric 
Industry Company Ltd., Tokyo, Japan; = 1st Dep. of Medicine, Osaka Univ., 
Osaka, Japan 
Heart rate vades rapidly due to the changes of autonomic COndition dudng 
intervention. Conventional stationarity-based spectral analysis methods are 
not applicable to these rapid variations. We proposed a new technique for the 
time-dependant spectral estimation of heart rate variability (HRV) by instan- 
taneous maximum entropy method (IMEM) which provides instantaneous 
spectrum during very short time interval. We analysed HRV just after exer- 
cise and evaluated autonomic function. Thirty five normal volunteers and 33 
patients with COngestive heart failure (CHF) (EF 34 5: 4%) were examined. 
Instantaneous pectrogram of HRV was obtained at every 500 ms early after 
exercise (< 120 sec). Two peaks in the HRV spectrum (0.04~-0.15 Hz: LF, 
0.15~=0.4 Hz: HI =) were clearly detected in every case (Fig.). 
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Frequency of the peak HF shifted smoothly from 0.4 to 0.25 Hz associating 
with the decrease of respiration rate in both groupas. The peak of HF grad- 
ually increased after exercise in normets, while minimally changed in CHFs. 
LF changed reciprocally with HF in both groups. The use of IMEM enables 
us to detect rapidly varying spectrum of HRV and to potentially evaluate 
transient autonomic function in many clinical states. 
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~'~ Value of Angiotensin Converting Enzyme Inhibition 
In Patlente With Myocardial  Infarction, 
Aggressively Treated With Thrombolys ls  or Acute 
PTCA 
Leo H.B. Eaur, Johan J. Schlpperbeyn, Edo van der Veide, Amoud van der 
Learse, Johan H.C. Rather, Albert V.G. Bruochke. Universily Hospital, 
Leiden, The Nethe#ends 
Infarct expansion and left ventrlcular remodelling can be attenuated by roper- 
fusion of the infarct related artery and by treatment with an angietensin con- 
vertlng enzyme inhibitor. The purpose of this study was to detect the value 
of the angiotenaln COnverting enzyme inhibitor enalapfil on infarct expansion 
and ventricular emodelling in patients aggressively treated with thrombolysis 
and PTCA to reperfuse the ischemic ventricle. 
Seventy one patients with an anterior wall infarction received in a double 
blind fashion 20 mg enalapdl (E) or placebo ((3), starting 48 hours after 
entrance to the hospital. Trial medication was COntinued for 48 weeks. The 
influence of E on left ventricular enddiastolio volume (LVEDV) was assessed 
with echocardiography. LVEDV Increased dudng follow-up from 48.2 4- 9.9 
to 59.4 4- 17.0 ml/m 2 in C patients and to 61.9 4- 22.7 ml/r~" for E treated 
patients. In both groups the increase of volume was s!gniticant (p < 0.001), 
but no difference between E and C was observed. However, in patients 
with more than 70°/= stanosls in the coronary vessels an attenuation of 
remodelling by E compared to C could be observed. In this group (n = 42) 
LVEDV increased during 1 year follow-up from 48 ± 9.6 to 60.3 ± 16.3 mVm s 
in C patients and from 47.0 -~ 13.3 to 533 4-17.9 ml/n~ for E treated patients 
(p < 0.03 for Evs C). The difference remained after COrrection for infarct 
size. E had no influence on remodelling in patients without a > 70% etanoals 
(n = 16) and in patients in whom COronary anatomy was unknown (n = 13). 
